■Ifl'lf 'IHlI'l'l llllll WORKSHEETS 



iccompnnainc chopcer 6 

D4S BEflCHfnnRKIflC 




SbEPl 




What are the objectives of the D4S Benchmark? 


sebbinc OBjecbives 






t 


SbEP 2 




Which products from the competitors do we 


PRODUCb SELECblOn 




select to perform the D45 Benchmark exercise? 




t 


SbEP 3 




What are the functional unit and the system 


FuncbionnL unib 




boundaries of the D4S Benchmark? 




t 


SbEP 4 




What are the focal areas 


FOCRL HRERS 




for the D4S Benchmark? 




t 


SbEP 5 




How can we translate the focal areas 


PRRRfTlEbERS 




into measurable parameters? 




t 


SbEP 6 




How to organise a disassembly session? 


DISRSSEfTIBLy SESSIOfl 






+ 


SbEP 7 




How to process and to compare the outcomes 


RESULbS 




of the D4S Benchmark? 



LIGHb UERSIOfl EHbEDDED UERSIOD 



UJORHSHEEb 1 



SbEP 8 
impRouernEnb oPbions 



How to review the results and to generate 
improvement options? 



SbEP 9 

ppiORibizinc OPbions 




How to evaluate and prioritize the improvement 
options? 




t 


SbEP 10 
imPLEmEnbRbion 




How to implement the improvement options? 



RLL-in-onE 

LUORHSHEEb 



t 

IH5HE 

t 

1H5HE 

t 

IH5HE 
IHSHE 

t 

RH5HI 
5R+6E 

t 

IHSHE 

t 

RH5HI 
8+6B 

t 



LUORHSHEEb 2 



LUORHSHEEb 3 



LUORHSHEEb 4 



LUORHSHEEb 5 



LUORHSHEEb 
Bfl+BB 



LUORHSHEEb 7 



UJORHSHEEb 
8+6B 



UJORHSHEEb 9 



"RLL-in-OnE" UUORHSHEEb 



LIGHb UERSIOn D45 BGnCHfTIRRHinG 



> Use this worksheet if benchmark version A or B (see Chapter 6.4 and Worksheet Bl] is chosen or once it is understood how a D4S Benchmarking exercise 
is done. It contains the most relevant information from the separate worksheets combined into one. 




PRODUCbS ID bHE 
BEflCHmORH (FILL ID: 
BROODS ODD bUPE) 


FOCPL flRER 1 


FOCAL RREfi E 


FOCRL RREfi 3 


FOCRL RRER 4 


smflRb soLUbions 


siLLy soLUbions 




















i_ 














2_ 














3_ 














4_ 











































impROvemenb 
opbion 


1 EnviRonmendPL 

BEDEFIbS 


1 COSbUITIER BEDEFIbS 


1 compflny 1 

1 BEHEFIbS 


I TECHfllCRL 1 
FERSIBILlby 


1 FinpnciRL 

FERSIBILlby 


1 MflflRGERIRL 
1 FERSIBILIbU 


i_ 














2_ 














3_ 














4_ 














5_ 





























SHORb bERfTI OPblORS UUIbH HICHESb PRIORlby I LODC bERITI OPblORS LUIbH HIGHESb PRIORlby 



UUORHSHEEb 



BencHmfiRHinG OBJECbives 



Specify 

the company's product 

to be benchmarked: 


Brand and type 


Functionality description 




Main market description 
(Market share/market segment) 


Description of competition 



What are the main objectivefs] for executing 
this benchmarking exercise: 



A_To learn from competition in general (worldwide) 



B_To know how the product scores in comparison to local competition 



Q_To get Inspiration for environmental improvements 



D_To know where it stands in relation to (specific) upcoming legislation 



E_To see if performance is improving overtime 



F_ Any other reason that may be important (specify): 




If A_ In the next worksheet, make sure to include 2-3 products from global competitors, preferably from 'A-brand' multinationals. 

If B_ In the next worksheet, make sure to include 2-3 products from local competitors, preferably those that have the largest market share in the market segments that are most 
important to the company. 

If C_ In the next worksheet, make sure to include 2-3 products from competitors that are known to produce products with good environmental performance, that have a good 
environmental image, and/or that operate in an environmental niche market. 

If □_ In the next worksheet, make sure to choose products from brands that will be affected by the same legislation. 

If E_ In the next worksheet, make sure to choose products from the company's own brand's previous generations. Also, several products of the main competitor can be included 
in order to benchmark the rate of improvement . 

> Determine the appropriate type of D45 Benchmark for the company - light version versus extended version and information versus physical version. 
Indicate the selected type in the table below. 







BR5ED UPOD 
IflFORITIRblOn OF 
PRODUCb OF 

comPEbibORS 




BR5ED UPOn 

PHySICRL 
PRODUCbS OF 
COmPEblbORS 


Light version 
[All-in-one worksheet) 


A 


B 


Extended version 
(10 worksheets) 


C 


D 



Arguments for this selection 

1_ 



2. 



3 



4. 



UJORHSHEEb 



SELECblOfl OF PRODUCbS 



> Choose the products for the benchmark and describe their features following the selection criteria_ 





OPblOfl: 
BRPDD RDDTUPE 


I FuncbionfiLiby 1 


YEAR OF MRRHEb 

inbRODUCbion 


PRICE 


RVfllLABILlby 


MOblVRblOn 


1 ObHER COmmEDbS 






Write in this column 
(options for] the 
products that will 
be compared with 
the environmental 

benchmark exercise 


□escribe briefly the 
main and specific 
features of the 
product, and make 
sure that products do 
not differ too much 


Check if the products 
are more or less 
from the same 
product generation 


Check If the products 
have [a more or less) 
similar retail prices 


Commercial availability 
in terms of good, 

average or poor and 
make sure there Is not 

too much difference 


Describe motivation 
include product like 
i.e. local or interna- 
tional competitor, 
best practice, etc. 




1_ 


[Company's Product] 














2_ 
















3_ 
















4_ 
















5_ 
















B_ 
















7_ 

































Result of this worksheet a set of products upon which the D4S benchmarking exercise will be performed. 



m 



UJORHSHEEb 



DEFinibion of p FuncbionnL unib 



> Determine the functional unit (this is a combination of the function of the product in combination with the use scenario of the product)_ 

Function 



What is the main function of the 




product as perceived by the user? 




Describe in a qualitative and 




quantitative way 





user scEnnmo 



On average 
the product will 
be used in: 




e_ during 




>. 

■o 




Ol 


■■■■ 


i_ 

10 

ai 








Hours a 


HHIHI 


saw 


HHHIH 


10 

i2 






Mod 






>. 

ID 

a 


^^■1 


Wee 





Location of Use: 



Make sure that this functional unit is taken into account when filling in the following worksheets. 



WORHSHEEb 



IDEnblFICRblOn OF FOCnL PREPS FOR fl BERCHmflRH 



> Determine the focal areas for the benchmark process. 

Relevant focal areas will depend on the product to be benchmarked and the objectives of the benchmark. Relevance is reflected by product characteristics that are important_ 

1> from an objective, scientific perspective, e.g. causing a relatively large environmental impact; 
2> from a government perspective; e.g. (upcoming) legislation; 
3> from a customer perspective; 

4> other reasons (which can include aspects other than sustainability). 

Use this worksheet to determine the benchmark variables that are most applicable for this exercise. 



FOCAL flREP 


PERSPECblVES 


MObiupbion 


Scientific 


Government 


Customer 


Other 



1 



2. 



3. 



4_ 



5_ 



UUORHSHEEb 



□EFiniblOn OF BEnCHfTIRRH PRRRITIEbERS 



> Describe measurable parameters for the focal areas. 

In many cases it will be necessary to use more than one parameter to express a single focal area. 



FOCAL OREO 


TOPICS 


OBJECblVE 


pnnnmEbEn 




HHHHHHHHHHHHHHHHIHI 


















HHHHHHH 






































BHflflflHfli 


HflflflflHHI 


HflflflflMH 











UJORHSHEEb 



DISRSSGfTlBLy SGSSIOfl 



> Organize a disassembly session. 

A disassembly session is often a good idea to learn more about the target product 
and competitors' products and to get ideas for environmental improvement. Use 
this worksheet to structure the disassembly session. 



B05IC REQUIRE(Tienb5_ 

A product(s) to be disassembled (preferably the company's products and some of 
the competitors' products) 

> A balance (0. 1 g precise), 

> A stopwatch, 

> Simple tools (to pry, cut, screw), 

> A magnet, 

> Pen and paper, 

> (Digital) camera (to make pictures). 

ObHER USEFUL b00L5_ 

Multometer (to measure energy consumption). 



5bEP5 BEFORE bHE 5bfiRb_ 

> Make a work plan, 

> Make a list of evaluation criteria for the disassembly session, 

> Weigh the complete product before dismantling it, 

> Measure energy consumption before dismantling it, and 

> Do not forget to analyze packaging. 



Product to be 
disassembled 



Weight of the 
packed products 
[product+packaging) 


Volume of the 
packed products 
(product+packaging) 







Goals of the disassembly session 




Evaluation criteria for the disassembly session 


Total disassembly time 




Amount of general and specific tools needed to dismantle the product 




Composition and amount of different kind of materials 




Amount of (different kind of] connections 













PQCKOCIflC 












1 Mfiin fTIRbERIRLS (PAPER, fTlOULDED PULP, EPS, EbC.) 1 


UJEIGHb H 








i_ 


Grams 




uni i imp DQhiin 




2_ 


Grams 


(VOLUITIE PP.CHP.GinG/ VOLUITIE PRODUCb) 




3_ 




Grams 


















4_ 




Grams 






















Grams 


UJEIGHb RRblQ 
(UJEIGHb PRCHRGinG/ UJEIGHb PRODUCb) 
















Total Weight 




Grams 






EflERGy 

Take in mind the Functional Unit / User Scenario as determined in worksheet B3 










I MODE 

■ I.E. SbfinD-Bt), FULL POWER 


EnERcy consumpbion 


1 H0UR5/DRU RCCORDIflC bO 
I FUnCblOnPL Unib/USER scererio: 


COSbS OF 1 HUJH= 




Model. 


w 


X 


Wh 


Modes. 


w 


X 


Wh 


Modi L 


w 


X 


Wh 


Mode4_ 


w 


X 


Wh 






Total energy consumption per day 


KWh/day 






Total energy consumption per year 


kWh/year 






Total energy cost per day 


Cost/day 






Total energy cost per year 


Cost/year 





PRODUCt 



Mfild PARb5 
(ID ORDER OF DI5R5SE(T1BLy) 


PRRbS bHflb HEED bO BE 
REmOVED FIRSb 


MRin IDRbERIRL 


tupe of connecbions 

bO BE BROHER 


flmounb 


5EC0DD5 














z_ 












3_ 












4_ 












5_ 




















Total Seconds 






UUORHSHEEb 



PRELiminnRy Lisb of impRouemenb opbions 



During the disassembly session and the other steps of the benchmark "smart solutions" of competitors and "silly solutions" in the company's own product will be encountered. It 
is very useful to write these observations directly down! 



I55UE5 bHflb PRE OBVIOUS 



Smart solutions (for example smart fastening, integration of functions, 
smart architecture, good material choice) 



Silly solutions [incompatible materials joined, superfluous parts, glues, 
messy architecture, coatings, no marking of plastics) 



UUORHSHEEb 



REPORb OF BEflCHmfiRH EHERCISE Dfibfi 



> Summarize all benchmark findings with the help of the following table: 



FOCPL PREP 


BEDCHfTlPRH 
VRRIRBLE 


□imEnsion 


PRODUCb P 




PRODUCb B 


PRODUCb C 


PRODUCb D 


PRODUCb E 


Focal Area 1 
Toplc_ 














































Focal Area 2 
Toplc_ 












































Focal Area 3 
Toplc_ 












































Focal Area 4 
Toplc_ 












































Focal Area 

Toplc_ 













































Using a marking or a color code can help identify which product scores best for a particular focal area or from an overall perspective. For example the best scores green and the 
bad ones red. 



WORHSHEEb 



IDEflblFICPblOn OF imPROVEfTlEnb OPblOflS 



> Review all benchmark results and identify improvement options 

One of the aims of performing a D4S benchmark exercise is to identify green 
improvement options. There are several ways to get triggered when identifying 
green improvement options. In addition to solutions that the redesign module of 
this manual may yield, one can think about. 

1> Using worksheet B6 (Issues that are obvious) to identify smart solutions from 
competitor's products that may be improvements for the company's products. 
2> Using the same worksheet to identify silly solutions that need improvement in 
comparison to a competitor's products. The competitor shows that these solutions 
are feasible in his case, so they are likely to be feasible in the company's product as 
well. 

3> Trying to obtain a perspective on technological advancements; these could yield 
improvements as well. One can think about: 
a> alternative energy sources 

b> use of materials, such as plastics, with less environmental impact 
4> Trying to look for alternatives that have not been considered before, such as: 
a> components and subassemblies from other suppliers 
b> changes in product architecture that result in less material use (wiring, 
integration of functions, sharing of connections) 





impROVEmenb opbions 


1_ 




2_ 




3_ 




4_ 




5_ 




6_ 




7_ 




8_ 




9_ 




10_ 





























WORHSHEEb 



EunLUfibion onD RonmnG of impROVEmEnb opbions 



> Select the best improvement options by evaluating them against the 
potential benefits and feasibility. 

Each option is evaluated based on a number of criteria listed below. Criteria can be 
split in: 

(i) Benefits 

(ii) Feasibility 



BEflEFItS 

Let it be noted that: 

(i) Most benefits can in principle be quantitatively assessed, but in general, various 
aspects will play a role in the evaluation of a single criterion, including issues that 
can not be enumerated using a single dimension. 

(ii) Benefits can be of a tangible as well as of an intangible nature. 

> General environmental benefits (from a societal perspective). If applicable, for this 
environmental perspective it may be useful to discriminate between different envi- 
ronmental impact categories (for example, resource perspective, emissions perspec- 
tive, toxicity perspective, or for example CO2 generation, (cost for cleaning up) 
waste generation) when improvement options affect more than one stage of the 
product's life cycle. 



> Benefits from the customer perspective can include_ 
_ Money saved because of lower power consumption, 
_ Less hassle, 

_ More comfort, 

_ Lower purchase price, or 

_ More fun. 

> Benefits from the company perspective can include_ 
_ Reduction in assembly costs, 

_ Reduction in material use/costs, 
_ Reduction in transportation costs, 
_ Image improvement, 

_ Beneficial in terms of (future) legal compliance, 

_ New market potential, or 

_ Higher profit margins for the product, 



FEflSIBILItU 

Apart from benefits, the feasibility of implementing improvement options is also 
important when choosing which options to implement. Improvement options may 
show great environmental benefits, but many practical reasons may exist why feasi- 
bility could be a problem. In general these can be divided as: 



(i) Technical feasibility 

a_ Technology might not be present, 

b_ Knowledge might not be present in the company, 

C_ Reliability may be a problem, 

d_ Testing procedures might take too long, or 

e_ Existing company standards might be out-of-date but unlikely to change. 

(ii) Financial feasibility; 

a_Too big an investment is needed (changes to a production line, new facilities, new 

moulds too expensive, general budget limitations), 

b_ Existing contracts may prevent use of new materials/components, or 

C_ Transportation/distribution might yield problems. 

(iii) Managerial feasibility: 

a_ Solutions might not fit in company's product development process, 
b_ Sales and Marketing departments might not want to cooperate, 
C_ Company culture might be too big an obstacle, or 
d_ Solutions can be generally perceived as too risky. 

EVRLuntion mntsRix 

The next worksheet can be used to get an overview of both benefits and feasibili- 
ty. There are a few issues to take into account: 

> Remember that filling in the worksheet is not a matter of absolute truth, but 
rather of relative scores. 

> Remember that the main objective is to select improvement options that have the 
best chances to be implemented and yield benefits.This can be accomplished with- 
out exact scores. 

> Remember to evaluate each improvement option against each criterion separate- 
ly. For example, do not let the evaluation of company benefits be clouded by the 
financial feasibility of that particular solution. 



impROVEmenti 
opbion 



EnyiRonmenbRL 

BEDEFIbS 



COSbUfTIER BEDEFIbS 



comppny 

BEflEFIbS 



TECHfllCRL 
FERSIBILlby 



FinRDCIRL 
FERSIBILIbU 



MRDRGERIRL 
FERSIBILlby 



3_ 
4_ 
5_ 



RonKinc imPROVEmEfit options 

The next issue is to select improvement options that have the best chance to be implemented and yield benefits. When this is accomplished, in principle the company can start 
working down the list as long as resources to do so remain available. For selection of the most promising improvement options it may be relevant to differentiate between short 
- and long - term options. 

> Short-term options are only likely to be successfully implemented when practical considerations are sufficiently addressed. Therefore, in order for improvement options to be 
feasible in the short-term, the criteria 'company benefits' as well as all three feasibility criteria should be given sufficient weight. In this case, consideration of customer and envi- 
ronmental benefits is relevant. 

> Long-term options: For selection of feasible long-term options, the environmental and customer benefits can be given more weight. 



